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Weak Central Coherence and Strong Working Memory without 
Meaning in Children with Autism Spectrum Disorder 

Miyuki TORII=1?  Faculty of Child Development and Education, Uekusa Gakuen University 

Objective : I examined the characteristics of working memory (WM) in children with Autism spectrum disorder (ASD), 
focusing on their information processing.  Methods : WM tasks were administered to the ASD group and the controls 
matched for age and IQ into other neurological disorder (OND) and typically developing children (TD) groups. To mimic 
a setting encountered in everyday life, specifically a classroom at school, I administered the task to groups of 4-6 children. 
To assess the state of WM, I used different words (both with and without meaning) written in hiragana.  Results : There 
were no significant differences between the correct answer rates of the words with/without meaning in the ASD group. 
Notably, the correct answer rate of the words with meaning was significantly higher than that of the words without 
meaning in the control groups, and some of the children with ASD performed better in the tasks without meaning than 
with meaning.  Conclusion : Children with ASD don’t use semantic strategy, because of “weak central coherence”. 
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1. Introduction 
 
Autism spectrum disorder (ASD) is referred to as 
pervasive developmental disorders (PDD) in the 
Diagnostic and Statistical Manual of Mental Disorders 
Fourth edition Text revision (DSM-Φ-TR) and the 
Classification of Mental and Behavioral Disorders (ICD-
10). As the concept of autism and related conditions 
(PDD or ASD) has become broader, in this study, the 
terms PDD and ASD should be taken to have the same 
meaning, and ASD includes Asperger syndrome. There 
are many researchers investigating cognitive 
characteristics of ASD. There are several theories about 
ASD based on different studies: mind blindness㧔Baron-
Cohen 1995㧕 : executive dysfunction (Griffith et al. 
1999, Russell 1999, Ozonoff 1999): weak central 
coherence (Frith 1989, Happe 1996, 1999): broken 
miller-neuron (Oberman & Ramachandran 2007) .
Recently, many studies on executive dysfunction in 
individuals with ASD have been presented (Griffith et al. 
1999, Russell 1999, Ozonoff 1999, Joseph 2005, Fisher 
2005, Barnard 2008, Gilbert 2008); although impaired 
executive function was regarded as no direct cause of 
autism (Liss et al. 2001). Working memory (WM) is one 
of the components of executive function. Studies on WM 
in individuals with ASD have yielded inconsistent results. 
One study found that individuals with autism had 
disorders in WM (Benneto et al. 1996, Goldberg 2005), 
while other studies did not find disorders of WM in 
individuals with high function autism (Russell et al. 1996, 
Ozonoff and Strayer 2001, Williams et al. 2005). 
Frith(1989) presented the hypothesis of "weak central 
coherence" in ASD. Weak central coherence refers to the 
detail-focused processing style proposed to characterise 
ASD. It has been challenged in three ways: an outcome 
of superiority in local processing, a processing bias, and 
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deficits in social cognition. 
Of the various hypotheses about ASD, each of them is 
associated. Frith (2003㧕describes that children with 
ASD have poor ability of integrating meanings and strong 
meaningless anamnesis, and mind blindness, weak central 
coherence, and executive dysfunction based on “absent 
self”. Absent self is a different mnemonic quality, using 
the memory that I unified in total or using the memory 
that assumed a partial fragment. In our previous study 
(Torii et al. 2008), children with ASD had stronger WM 
than children of typical development and they did not use 
the semantic strategy. They do not pay attention to the 
meanings of words, and could not utilize the meanings of 
words. These results support the hypothesis of 
Frith(2003). In this study, I tried to investigate wether 
children with ASD are not using meaning strategy due to 
weak central coherence. 
 
 
2. Methods 
 
2.1 Participants 
All participants had Wechsler Full intelligence quotient 
(FIQ), Verbal intelligence quotient (VIQ) and 
Performance intelligence quotient (PIQ) scores of greater 
than 90 (based on the results from the Wechsler 
Intelligence Scale for Children-Third Edition: WISC-III; 
Wechsler 1999).    
The participants with developmental disorders consisted 
of 7 children with ASD, 2 children with ADHD and 2 
children with dyslexia. They were recruited through a 
support program of the non-profit organization, 
Association of Advanced Medical Engineering for 
Human Health. A family doctor specializing in both 
pediatrics and child psychiatry had made the diagnosis of 
dyslexia, ADHD or ASD in the children. The details of 
each group are as follows. (Table 1) 
ASD group. The ASD group consisted of 7 boys (mean 
age, 10 years 6 months, SD 11 months; range, 9 years to 
11 years 8 months).  
Other neurological disorders group (OND group). The 
OND group consisted of 2 boys with dyslexia and 2 boys 
with ADHD (mean age, 10 years 10 months, SD 7 
months; range, 10 years to 11 years 3 months). All 
participants in this group had Wechsler FIQ, VIQ and 
PIQ scores of greater than 90. 
Control typically developing group (TD group). The TD 
group were 9 participants recruited from a public 
elementary school. They were selected on the basis of 
having no behavioral nor learning difficulties and having 
academic achievement within the average range. This 
group consisted of 8 boys and 1 girl (mean age, 10 years 
10 months, SD 5 months; range, 10 years 4 months to 11 
years 10 months).  
 
2.2 Materials 
To mimic a setting encountered in everyday life, 
specifically in a classroom at school, I administered the 
task to groups of 4-6 children. Each participant sat down 
on a chair, similar to sitting in a classroom at school, in 
front of a white vertical board. Participants were 
instructed to memorize information and recall it from a 
complex background situation with many stimuli such as 
sounds of opening booklets, sounds of pencils dropping, 
and visual distractions from other children. To assess the 
state of WM, I used different words (both with and 
without meaning) written in hiragana as previously 
reported (Sugita et al. 2008). Hiragana is a Japanese 
㪫㪸㪹㫃㪼㩷㪈㪅㩷㪚㪿㪸㫉㪸㪺㫋㪼㫉㫀㫊㫋㫀㪺㫊㩷㫆㪽㩷㫋㪿㪼㩷㪧㪸㫉㫋㫀㪺㫀㫇㪸㫅㫋㫊㩷㫀㫅㩷㫋㪿㪼㩷㪘㫌㫋㫀㫊㫄㩷㫊㫇㪼㪺㫋㫉㫌㫄㩷㪻㫀㫊㫆㫉㪻㪼㫉㫊㩷㩿㪘㪪㪛㪀㪃㩷 㩷
㫆㫋㪿㪼㫉㩷㫅㪼㫌㫉㫆㫃㫆㪾㫀㪺㪸㫃㩷㪻㫀㫊㫆㫉㪻㪼㫉㩷㩿㪦㪥㪛㪀㩷㪸㫅㪻㩷㪺㫆㫅㫋㫉㫆㫃㩷㫋㫐㫇㫀㪺㪸㫃㫃㫐㩷㪻㪼㫍㪼㫃㫆㫇㫀㫅㪾㩷㩿㪫㪛㪀㩷㪾㫉㫆㫌㫇㫊㩷
Group n Age(SD) Sex VIQ(SD) PIQ(SD) FIQ(SD) 
ASD 7 10y6m(12m) m=6 113.57(6.37) 108.57(8.36) 112.43(6.02) 
OND 4 10y10m(7m) m=4 92.50(5.80) 105.75(9.03) 98.50(7.93) 
TD 9 10y10m(6m) m=8, f=1 123.33(10.36) 113.00(7.62) 120.44(7.73) 
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writing system using characters where one sound is 
expressed by one character. I used three words that 
consisted of two hiragana characters (two syllables) in 
each set. There were two kinds of word sets used, one 
using words with meaning and the other using words 
without any meaning. For example, one of the word sets 
consisted of ni-shi, meaning “west”, i-e, meaning “house”, 
and tsu-ki, meaning “moon” in English.  
 
2.3 Procedures 
One of the examiners showed a set of words that were 
written on a sheet of paper as exhibition stimuli; in each 
stimulus, different words (or nonwords) that consisted of 
two hiragana characters were presented. The word sets 
were shown for 20 seconds each. For the next 20 seconds 
the participants copied hiragana characters by hand or 
completed a multiplication table as the obstruction 
stimulus. The examiners handed a booklet containing 
these to the participants beforehand. During the 20 
second interval, the researcher monitored the children to 
confirm that they performed the obstruction stimulus. 
After the obstruction stimulus and during the next 20 
second period, each participant wrote the exhibition 
stimuli that he/she could recall in the booklet.  
In each trial, both types of word sets were presented and 
both kinds of obstruction stimuli were used. I counted the 
number of word sets that a participant was able to recall. 
(Fig. 1)  
㪝㫀㪾㫌㫉㪼㩷㪈㪅㩷㪧㫉㫆㪺㪼㪻㫌㫉㪼㫊㩷㫆㪽㩷㫋㪿㪼㩷㫄㪼㫄㫆㫉㫐㩷㪸㫅㪻㩷㫉㪼㪺㪸㫃㫃㩷㫋㪸㫊㫂㩷
I used different words (both with meaning and without meaning) written in hiragana. Hiragana is a Japanese writing 
system using characters where one sound is expressed by one character. I used three words that consisted of two 
hiragana characters (two syllables). A set was composed of three different words. There were two kinds of word sets 
used; one with words with meaning and one with words without any meaning. For example, one of the word sets 
consisted of two different hiragana character words; ni-shi, meaning “west”, i-e, meaning “house” and tsu-ki, meaning 
“moon” in English. 
The word sets were shown for 20 seconds each. For the next 20 seconds, the participants copied hiragana characters by 
hand or completed a multiplication table, as the obstruction stimulus. During the 20-second interval as the obstruction, 
the researcher monitored the children to confirm that they performed the obstruction stimulus. After the obstruction 
stimulus and during the next 20-second period, each participant wrote the exhibition stimuli that he/she could recall in a 
booklet.
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Each participant performed twelve trials per day for five 
days making a total of sixty trials. The scores on the tasks 
are presented as the mean (standard deviation) of the 
correct answer rate.  
 
 
3. Results 
 
3.1 Comparison by semantic presence of exhibition 
stimulus    
I compared the correct answer rate of both types of 
word sets in each one by the T-test. In the TD group and 
the OND group, the correct answer rate was significantly 
higher in the word sets with meaning words than the 
word sets without meaning (p<0.01 each).  
However, children in the ASD group, their correct 
answer rate was not higher in the word sets with meaning 
words than the word sets without meaning (Table 2). For 
the three children with ASD, the correct answer rate 
without meaning was higher than with meaning. In the 
case of participant number (PN) 1, the correct answer rate 
of the word sets with meaning was [92.3(20.9)] 
significantly lower than the word sets without meaning 
[100.0(0.0)] (p< 0.01 ). For PN2, the correct answer rate 
of the word sets with meaning was [70.0(42.3)] 
significantly lower than the word sets without meaning 
[94.3(17.1)] (p< 0.01 ). Other participants with ASD had 
no significant between words with or without meaning. 
(Table 2) 
The children in the ASD group reported memorizing 
the meaning of a word by using a strategy of converting it 
into a ‘nonword’. For example, in the following word set 
of two hiragana characters, i.e., Japanese: ni – shi, 
meaning “west”, Japanese: i- e, meaning “house”, and 
Japanese: tsu- ki, meaning “moon” in English, most of 
children in ASD group converted to Japanese: “ni- i- tsu- 
shi- e- ki”, which is a nonword in Japanese. Because the 
children with ASD handled all tasks as memory of a 
nonword, a difference between general words and 
nonwords did not appear.  


4. Discussion 
 
 For the results of WM tasks, children with ASD 
showed a high performance. Some of them showed a 
higher performance than typically developing children. 
Typically developing children and children with other 
neurological disorders showed a higher performance in 
the WM tasks with meaning. In contrast, none of the 
children with ASD showed higher performance of the 
WM tasks with meaning. Rather, some of the children 
with ASD performed better in the tasks without meaning 
than with meaning. The children in the ASD group 
reported memorizing a meaning word by using the 
strategy of converting it into a ‘nonword’. 
What do these results mean?  To use meaning 
strategy needs central coherence. It is beneficial to use   
㪫㪸㪹㫃㪼㩷㪉㪅㩷㪚㫆㫄㫇㪸㫉㫀㫊㫆㫅㩷㪹㫐㩷㫊㪼㫄㪸㫅㫋㫀㪺㩷㫇㫉㪼㫊㪼㫅㪺㪼㩷㫆㪽㩷㪼㫏㪿㫀㪹㫀㫋㫀㫆㫅㩷㫊㫋㫀㫄㫌㫃㫌㫊㩷
Participant with meaning    without meaning significant 
1 (ASD) 
2 (ASD) 
3 (ASD) 
4 (ASD) 
5 (ASD) 
6 (ASD) 
7 (ASD) 
    92.3(20.9)       100.0(0.0)  
    70.0(42.3)       84.3(32.4) 
    74.3(38.8)       65.7(44.2) 
    92.3(23.0)       91.0(25.8) 
    99.0(6.1)        96.7(13.4) 
    94.3(15.4)       95.7(14.5) 
    68.7(42.0)       94.3(17.1) 
< ** 
<  * 
n.s. 
n.s. 
n.s. 
n.s. 
< ** 
OND group (n=4) 79.3(30.0)       60.0 (41.0)       > ** 
TD group (n=9) 89.0(25.3)       75.7(37.0)        > ** 
* p<.05   ** p<.01    
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meaning strategy for children without ASD. But it is 
difficult to use meaning strategy for the children with 
ASD weak central coherence. I believe children with 
ASD can reduce mnemonic debt by not using meaning 
strategy. This result supports recent studies of memory in 
ASD (Frith 2003, Minshew and Goldstein 2001). Frith 
(2003) pointed that the core diagnostic features of ASD 
are caused by weak central coherence. Children with 
ASD have weak of top-down control, so they have 
difficulty making a strategy. 
Bramham et al. (2009) investigated 45 adults with 
ASD and they exhibited significant impairments in 
initiation, planning and strategy formation. Senju (2009) 
pointed that individuals with autism can not use their 
abilities and are not strategically spontaneous in a social 
situation. These studies showed that to use strategic 
spontaneity is difficult for individuals with ASD. I need 
further studies to investigate the meta-cognition process 
of individuals with ASD. Individuals with ASD have 
weak central coherence even if they are high function, 
children with ASD cannot use strategies spontaneously. 
I have to elucidate up on the neurological theory of 
"the absent self” (Frith 2003) or meta-cognition, that is 
associated with a weak central coherence and executive 
function. 
Furthermore, it will be necessary to design more 
appropriate education methods for children with ASD.  
 
This study was approved by the Research Ethics 
Committee of the Faculty of Education, Chiba University. 
The procedures were fully explained to the parents of all 
participants. All parents signed informed consent forms 
for their children.  
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